i;-i    FUEL PRODUCTION AND   UTILIZATION
furnaces and in glass-melting furnaces that developments
in the manufacture of gaseous fuel were introduced.
Early gas producers, designed for tie gasification of coke
or charcoal., consisted of cylindrical firebrick chamfers
operating with natural draught ox positive blast. The
Siemens' producer introduced in 1861 consisted of a rect-
angular firebrick chamber having in front an inclined grate
with water trough "below. The induced air supply was thus
admixed with steam which, helped to cool the grate bars.
Later, the front of the producer was' closed by iron doors,
and air introduced by means of steam injection. Bituminous
coals were first successfully gasified in such producers.
Later still, the producers were closed at tie base by a water
; tie "blast being introduced in some form of grate above
tie water-level in the seal. Modern types of producer
generally consist of a cylindrical steel shell lined with ire-
brick, water-sealed at the bottom, with positive air blast
and steam injection. The fuel is charged from above
through some form of hopper, centrally placed, and around
which are arranged a series of poke-holes for maintaining an
even fuel-bed, free from arches or channels.
The theoretical aspects of the operations of producer-gas
manufacture have already been discussed in the preceding
sections. Thus, tie coal freshly ciarged into tie producer,
on taking up heat from tie hot gases ascending through
the fuel-bed, undergoes a process of distillation analogous
in every way to that occurring in tie tipper layer of the fuel-
fed in hand-fired steam boiler practice previously discussed
in detail (Section L). Tarry matter, hydrocarbons, oxides
of carbon and hydrogen with some ammonia and sulphur
compounds are evolved in this way. The methane appearing
in the gaseous product is probably mostly produced in this
distillation zone. Tie carbonaceous residue, descending
through the producer is subjected to the joint actions of air
and steam. The reaction with tie oxygen of the air has been
treated in tie discussion of direct firing of cod, and the
occurrii^ are ia every way parallel, The oxygen
is.                to carbon dioxide near the grate and reduced